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Final Report
AFOSR - DURIP Grant F49620-96-1-0422
November 12, 1997

“Momentum Resolved ESDIAD — A New Way to Study Surface
Dynamics Without a Laser”

John T. Yates, Jr.
University of Pittsburgh
Department of Chemistry

Surface Science Center
Pittsburgh, PA 15260

An existing older Varian UHV system has been modified so that the new
momentum-selective ESDIAD system can be included. All necessary electronic
parts and computers have been purchased and the majority of it has been tested
and used in a preliminary version of the TOF-ESDIAD system. First results are
already published (see references [1-3]).

1) The following extensive changes and necessary improvements of the
UHYV system have been made by installing and testing the following items
(compare the attached equipment list): Custom built UHV chamber (item 14);
New vacuum gauges, valves and other UHV hardware (items 15,..,18,22,24).

2) Closed cycle Helium cryogenic system (item 12): In order to perform
dynamic measurements at the zero point energy level (compare attached
publication [3]) a new design of the manipulator including the cooling and heating
system was necessary. The constructions are completed and under test in the new
chamber.

3) Pulsed electron gun system (items 13 and 8): The electron gun system
has been built in the new chamber and aligned (using the Precision Off Axis Port
Aligner, item 15). It has been tested using a self-made phosphor screen. By
employing the Avtech pulse generator (item 8) electron pulses of widths down to
500 ps could be obtained. For the pulse widths measurements the multi-scaler
system (item 2), the oscilloscope (item 3) and the computer (items 10 and 11) have
been employed.



4) Specially designed detector system (item 9): A newly designed TDC
(Time to Digital Converter) has been build and tested at the University’s electronic
shop. The ultra fast position detector system including the multi-parameter system
(item 9) is under testing at the company Quantar Technology. The delivery of the
system has been delayed due to problems with the Resistive Anode. The delivery
is expected at the end of November.

5) Electronic equipment, pulsing and timing (items 1, 2, 3, 8, 10, 19, 20,
21, 23, 25): The full capability of the new system allowing the highly time and
angle resolved TOF-measurements will be possible only after including the new
detector in the system. Nevertheless preliminary TOF ESDIAD measurements
have been successfully performed by applying the new electronic equipment for
pulsing and timing to a modified older detector system (see references [1-3]).
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Molecules on Their Adsorption Sites,” submitted to Proceedings of National
Academy of Sciences.

2. J. Braun, J. Weckesser, J. Ahner, D.-Mocuta, J. T. Yates, Jr. and Ch. Wéll,
“The Frustrated Translational Mode of CO on Cu(110): Azimuthal Anisotropy
Studies by Helium Atom Scattering- A Comparison with Time of Flight
ESDIAD* Measurements,” submitted to J. Chem. Phys.

3. J. Ahner, D. Mocuta, R. D. Ramsier and J. T. Yates, Jr., “Measurement of
Anisotropy in the Lateral Momentum of a Vibrating Adsorbed Molecule -
CO/Cu(110),” Phys. Rev. Lett. 79, 1889 (1997).
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